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I ntroduction

Since the inception of the BC Clean Air Research (CAR) Fund at the end of 1995, the fund
has been utilized for two programs, BC Scrap-It and Clean Air Research. From the outset
haf of the fund has been used to start the BC Scrap-It pilot program for retirement of old
high-polluting motor vehicles. From 1997 contributions have been made from the fund to a
number of research projects on air qudity in the Lower Fraser Vdley and other areas of the
province. This report provides a history of the CAR Fund and summarizes the activities it has
been supporting from the beginning to the end of the year 1999. Brief descriptions and the
status of the research projects funded during this period are also provided.

Clean Air Research Fund History

In December 1995, the Canadian Petroleum Products Ingtitute (CPPI) and BC Ministry of
Environment, Lands and Parks (MELP) signed an agreement on CPPI funding for the old,
high-polluting motor vehicle scrapping program and for clean air research program. The
agreement was for atotal annual contribution of $500,000 for 5 years by CPPI to be split
between the two programs. The agreement was amended in December 1997 to include the
Greater Vancouver Regiona District (GVRD) as another party to the agreement. A copy of
the amended agreement isincluded in Appendix 1. Under the agreement, CPPI is committed
to contribute up to a maximum of $500,000 per year for atotal of $2.5 million over the 5-
year period (1996-2001). The CPPI funding members are Chevron Canada, Husky Qil,
Imperia Oil, Mohawk Qil, Petro-Canada and Shell Canada. Unless otherwise agreed by the
Parties, $250,000 per year will be dedicated to support clean air research on air quality issues

during the 1997-2001 period. The Clean Air Research Fund is being managed by a Steering
Committee consisting of one representative from each of CPPI, MELP and GVRD.

Clean Air Research Fund Program Achievements (1997-1999)

The portion of the CAR Fund earmarked for the Scrap-It program has been utilized since
March 1996, as described in Section 3.1. The use of the CAR Fund for air quality research
started in 1997, and the program achievements are summarized in Section 3.2..

BC Scrap-It Program

In 1996, a pilot old vehicle retirement program, called Scrap-It Program, was launched by BC
Environment in the Lower Mainland and Victoria. The program partners include the CPPI,
BC Hydro, Vancouver and Victoria Regional Transit Commissions and BC Automotive
Dedlers Association. BC Environment, GVRD, AirCare and Insurance Corporation of B. C.
provided additional support to the program. Under the pilot program, the owners of 1983 or
older high-polluting vehicles meeting a set of eligibility criteria were offered incentivesto
have their vehicles scrapped and recycled. The approved vehicle owners had the option to
choose one of the following incentives: (i) one year of monthly transit pass, (i) $750 for the
purchase of anew vehicle, or (iii) $500 towards the purchase of a 1988 or later model year
used vehicle.

The pilot program was operated from April 1996 to November 1998, and 955 vehicles were
scrapped. Among 871 vehicle owners who opted for the above incentives, the mgjority chose
transit passes.
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3.2

Based on the experience of the pilot program, an expanded Scrap-It program was
implemented at the end of November 1998 with the Insurance Corporation of B. C. replacing
BC Hydro as a sponsor. Under the new program, the owners of 1987 or older vehicles are
eligible to participate, provide the vehicles meet the other set of igibility criteria. A wider
choice of incentives for the vehicle owners participating in the program was also offered. The
new incentives included cash payments towards a new natural gas vehicle ($1,000), abicycle
($900) or van-pooling ($750), and three categories of transit passes.

During the first 7= months of operation of the expanded program, the cash payment for a
bicycle became the most popular choice of the vehicle owners who had their cars scrapped.
However, because of financial constraints of the program, the original incentive for bicycle
option was revised in mid-May 1999, and at the end of July 1999 all incentives with the
exception of trangit passes were suspended. The current capacity enables the program to
scrap over 500 cars per year, and more than 400 vehicles were scrapped between November
26, 1998 and December 31, 1999.

The contributions towards the program by CPPI during 1996 — 1999 totaled $438, 500, and
the annua breakdown of the contributions were as follows: 1996 - $50,000, 1997 - $72,800,
1998 - $200,000 and 1999 - $115, 750.

The major benefits accrued from the Scrap-1t program have been reduction in vehicular
emissions and an increased public awareness about aternatives to the use of old high-
polluting vehicles. The estimated reductions in emissions of hydrocarbons (HC), nitrogen
oxides (NQ,), carbon monoxide (CO) and carbon dioxide (CO,) from recycling and
replacement of old vehicles during the pilot and expanded phases of the program are
provided below. These estimates are based on the findings in the “ Evaluation of the Scrap-It
Pilot Program”, one of the projects funded from CAR Fund and described under Section 4.1.

Estimated Emission Reduction Benefits of the Scrap-It Program

Program Phase | Reduction in Contaminant and Greenhouse Gas Emission, tonnes
HC NO, CO CO,

Pilot 164 43 1,173 7,691

Expanded 73 20 711 4,297

Note: Assuming 13,010 km/yr distance driven for 3 years, the remaining life of the scrapped
vehicle.
Source: Scrap-It Program Administration Office, May 10, 2000.

On the basis of the pilot program evaluation, the Scrap-It program has been found to be cost-
effective, about $2, 177 per tonne of ‘emission’ reduced. The ‘emission’ in this context is
referred to the contaminants with smog-forming potential, and calculated as (HC + NG, +
COI7). The cost-effectiveness of greenhouse gas was estimated to be $130/t of CO..

Clean Air Research Program Achievement

At the outset of the program implementation, the Steering Committee devel oped a set of
eligibility criteria for research project approva and financid support from the CAR Fund.
The principa funding criteria for project approval are: (1) research projects should be on air
quality issuesin B. C. and in particular on issues related to transportation and fuels; (2) in
generd, funds will not be available solely for capital equipment purchases, on-going
programs or staff salaries and benefits; (3) generally the funding will be limited to a
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maximum of one-third of the total project cost, with an annua maximum of $50,000 or 20%
of the fund for any single project; (4) payments of funding will be made either in installments
according to approved project ddiverables or in full upon project completion. Typicaly no
projects will be funded in advance; and (5) al three Steering Committee members must
approve a project. Preferences will be given to projects of immediate priority and to those co
funded by other partners.

A total of 22 proposals for funding from the CAR Fund were received since 1997. The types
of projects received were varied, as were their proponents. Of these total, 4 proposals were
not approved for funding, one proposal was approved-in-principle, and consideration of 5
proposas was delayed until early 2000. Two proposas were not pursued by the proponents
after additional information was requested by the Steering Committee.

Of the remaining 11 approved projects, 8 were completed by the end of the year 1999, as
shown in Table 1. One of the approved proposals was to be carried out in atwo-phase
manner, and only the Phase | work was completed by the end of 1999. At the end of 1999,
besides the Phase || work of the above project, 3 other approved projects were il in-
progress. The status of (i) completed projects, (ii) projects in-progress at the end of 1999, (iii)
proposals not approved, (iv) projects approved-in-principle, and (v) proposals not pursued is
summarized in Tables 2 to 4. Four proposals received in 1999, and will be considered early
in the year 2000 are outlined in Section 4.6.

Table 1: Projects Completed During 1997-1999

Project Type
Project Basic Applied Research Planning Pilot Other
Proponent Resear ch (Study & Assessment) Demonstration
Program

University

- Academic 2 1

- Student
Businessand 1
Industry
Government 3 1
agencies
Non-governmental
Organizations

During 1997-1999 nearly $170,000 was dlocated from the CAR Fund towards the completed
and on-going projects. Research projects undertaken with full or partial CAR funding have
resulted in significant scientific advances through improved understanding of key air quality
issues, filling of important data gaps, and development of modeling tools to better forecast
impacts of emission reduction measures on future air quality.

The following describes some of the results of research projects completed by the end of
1999.

Evauation of the BC ScrapIt pilot program determined it to be successful in removing
older modd high-polluting vehicles from the fleet. The availability of avariety of
incentives has worked well, and the program is capable of scrapping 500 or more cars
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TABLE 2: Clean Air Research Fund
Resear ch Projects - Completed During 1997 - 1999

Project Application Date and Schedule

Project Funding ($)

Project Progress Status

Project Title Project Proponent/ CAR Fund Application | Project Start Project Total CAR Funding Requested, Other Partner Funding Comments
Sponsor Project Manager Date Date Completion Date| Proposed Approved and Paid
Requested | Approved Paid Partner Fund ($) |Interim Final report
Report
Completed Projects
1 Evaluation of the Scrap-It Pilot Program | Scrap-It Steering CPPI May 1997 June 1997 September 1997 20,000 20,000 20,000 20,022.38 |Not applicable None August 1997
Committee
2 Mass Flow Leakage Rate from Faulty Gas |AirCare Research CPPI November 1997 | September 1998 June 1999 45,000 45,000 45,000 45,000 |Not applicable June 1999
Capsin Gasoline Vehicles Centre
3 Development of aFine Particulates Model  |Atmospheric Env. GVRD February 1998 Fall 1997 December 1998 150,000 50,000 50,000 45,000in |GVRD - 50,000 April 1998 |September 1998(Phase | was started with GVRD and Env.
for Lower Fraser Valley - Phase | Services, Environment Sept. 1999 |Env. Can. - 50,000 Can. contributions. A workshop was held
Canada in September 1998. CAR Fund amount
was used primarily for Phase 1.
4 Development of aTool for Analysis of Energy Research GVRD March 1998 June 1998 January-99 30,000 10,000 10,000 10,000 |BC Env.- 10,000 February 1999 July 1999
Greenhouse Gas Emissions in the Group, Simon Fraser Env. Can. - 10,000
Transportation Sector University
5 Okanagan Airshed Management Plan - Okanagan Air Quality BC Env. March 1998 May 1998 August 1998 20,000 10,950 10,950 9,150 10,000 (approx.) January 1999 |Because of contributions from other
Phase | (1998 Work) Technical Steering partners, the approved amount was not
Committee required by the proponent.
6 Estimation of Road Dust Emission from GVRD and BC Env. GVRD, BC Env. June 1998 July 1998 April 1999 32,265 10,000 10,000 9,345.79 |GVRD - 11,302 January 1999 April 1999 | The unused amount of $8,557 is planned
Vehicular Trafficin B. C. BC Env.- 963 to be used for field sampling of road dust.
Env. Can. - 10,000
7 Development of Expert Diagnostic AirCare Research CPPI September-98 April 1999 December-99 47,000 16,000 16,000 16,000 |Env. Can. - 12,000 December 1999|This project is Phase | of atwo-Phase
Software to Assist the AirCare Repair Centre Ont. MoEnv. - 5,000 software development program.
Industry UBC - 14,000
8 Analysis of Meteorology, Emissions and University of B. C., BC Env. October 1998 April 1999 October 1999 7,700 7,700 7,700 7,500 None June 1999  |November 1999|No invoice from the proponent has been
Ambient Air Quality During Two Summers |Atmospheric Science August 1999 received to date.
in the Lower Fraser Valley Program October 1999
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TABLE 3: Clean Air Research Fund
Resear ch Projects - Approved and In-Progress at the end of 1999

Project Application Date and Schedule

Project Funding ($)

Project Progress Status

Project Title Project Proponent/ CAR Fund Application | Project Start Project Total CAR Funding Requested, Other Partner Funding Comments
Sponsor Project Manager Date Date Completion Date| Proposed Approved and Paid
Requested | Approved Paid Partner Fund ($)  |Interim Report|Final report
Projects In Progress
1 Development of aFine Particulates Model  |Atmospheric Env. GVRD February 1998 Fall 1997 150,000 50,000 50,000 45,000in [GVRD - 50,000 January and June CAR Fund amount is used primarily for
for Lower Fraser valley - Phase Il Services, Environment Sept. 1999 |Env. Can. - 50,000 1999 Phase Il. A Workshop was held in March
Canada 1999. Final report is due to be completed
early 2000.
2 Sustainable Transportation Planning at R. MacDonald, School GVRD February 1999 | January 1999 34,000 15,000 - 5,000 3,000in May|TCt - 5,000 August 1999 The project isfor R. MacDonald's
Simon Fraser University of Resource and 20,000 1999 BC MMAZ - 6.000 Master's Thesis. He financed the balance
Environmental SUP- 5000 : of the budget himself. The thesis would be
Management, Simon U 4' 5 presented in February 2000.
Fraser University TAC" - 4,000
BMCC® - 1,000
BC Hydro - 1,000
BCAA® - 1,000
Notes: 1 - Transport Canada, 2 - BC Ministry of Municipal Affairs, 3 - Smon Fraser University, 4 - Transport Assoc. of Canada, 5 - Burnaby Mountain Community Corp., 6 - B. C. Automobile Association
3 Clean Transportation Analysis GVRD and BC Env. GVRD June 1999 June 1999 90000 15000 15000 10,000in [BC Env. - 10,000 The project completion and final payment
(Crigind - | (Original - | (Origina - | Dec. 1999 [GVRD - 20,000 are anticipated to be made in January
$50,000) | $10,000) $10,000) Env. Can. - 10,000 2000.
Trandink - 10,000
CVMA' - 10,000
AIAMC® - 10,000
FVRD®- 5,000
Notes: 1 - Canadian Vehicle Manufacturers Association, 2 - Association of International Automobile Manufacturers of Canada, 3 - Fraser Valley Regional District
4 Light-Duty Vehicle Fine Particulates Env. Can. CPPI July 1999 September 1999 187,000 12,000 12,000 2005 Env. Can. - 75,000 CAR Fund of $12,000 included $2,000
Emission Prog. for Energy Res. & worth of gas coupons for test vehicle
Dev. - 100,000 owners and $10,000 cash. Env. Can.
Amount included equipment purchase,
chemical analysis, contractor fee and staff
time. The final report is due mid-2000.
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TABLE 4: Clean Air Research Fund
Resear ch Proposals/Projects - Not Approved, Approved-in-Principle and Not Pursued at the end of 1999

Project Application Date and Schedule Project Funding ($) Project Progress Status
Project Title Project Proponent/ CAR Fund Application | Project Start Project Total CAR Funding Requested, Other Partner Funding Comments
Sponsor Project Manager Date Date Completion Date| Proposed Approved and Paid
Requested | Approved Paid Partner Fund ($) |Interim Final report
Report
Proposals Not Approved
1 Okanagan Airshed Management Plan - Okanagan Air Quality BC Env. March 1999 30,000 14,800 Other partners The proposal did not meet eigibility
Phase Il (1999 Work) Technical Steering contributions not provided. criteriaas written, and the Committee
Committee encouraged resubmission.
2 Monitoring Program for Fine Particulates [GVRD GVRD February 1998 400,000 200,000 The proposal did not meet eligibility
and Visibility in the Lower Fraser Valley criteria.
3 Development of a Source Emissions Mobile{GVRD GVRD February 1998 150,000 100,000 The proposal did not meet eligibility
Monitoring Facility criteria.
4 Enhanced Monitoring of Volatile Organic  |GVRD GVRD February 1998 80,000 40,000 The proposal did not meet eigibility
Compounds and Hazardous Air Pollutants criteria.
Project Approved-in-Principle
1 Ethanol BC - Process Development University of B. C. CPPI March 1999 7.4 million {100,000at |The Various amounts from The project has subsequently become an
Program BC Env. over 5yrs. (20,000 per |requested federal and provincia initiative of the provincial Green
(capital year for5  [amount governments and several Economy Secretariat. A BC Govt. News
cost of 2.5 |years approved-in- private sectors. Release of March 23, 2000 indicated that
million, and principle CPPI had agreed to the terms of payment.
operating
cost of 4.9
million)
Project Not Pursued
1 Assessment of Multi-media lmpacts of Environment Canada February 1998 No amount Potential Partners: GVRD, Preliminary project summary sumbitted.
Methyl tert-butyl ether proposed BC Env., Env. Can. and Subsequently the proponent advised that
CAR Fund the preliminary datawould be collected
under the Georgia Basin Ecoystem
Initiatives program.
2 Leaking Fuel Tank Test Method CPPI CPPI 1998 Not proposed Not proposed No amount | No definite Proponent was requested to submit
proposed amount additiona information. Nothing was
requested submitted by the end of 1999.
CAR Fund Status Report - 1997-1999 6
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annualy. It is found to be a cost-effective program for reduction of emissions from
high-polluting old vehicles in the Lower Fraser Valley.

A simple method has been developed for detecting gasoline vapour leakage through
faulty fuel tank capsin vehicles. Thetester is capable of precisely measuring the mass
flow rate of hydrocarbon vapour through leaking gas caps at different pressures, and it
can detect more leaking gas caps than simple visua inspection. Prdiminary analysis of
AirCare emission inspection results has also indicated that vehicles with faulty gas
caps seem to have worse tail pipe emissions than those vehicles with non-leaking gas

caps.

Under the Phase 1 of this two-phase project existing air quality models for ground

level ozonein the Lower Fraser Valley were assessed for modification and application
in modelling of particulate matter concentrations. The existing Urban Airshed Model —
Variable Grid (UAM-V) has been selected, and a modified UAM-VPM modd would
be developed to assess particulate matter levels. The development and application of
the UAM-VPM mode will be undertaken during Phase 2 of the project.

An enhanced transportation model has been devel oped for assessment of strategies for
reduction of greenhouse gas emissionsin B. C.. The model can be used to assess
various emission reduction measures for greenhouse gases from the transportation
sources in the Province and within GVRD. The modd will be able to analyze arange
of policy options for the decision makers.

An assessment of historical air quality monitoring data in the Central Okanagan
indicates that the generation and dispersion of ozone seem to be fairly even throughout
the City of Kelowna. The ozone levels in the central "bowl” of the valley are generdly
higher than those in the northern and southern parts of the region. The concentration of
particulate matter in the region appears to be evenly distributed with little difference
between the urban and suburban monitoring sites. The monthly average values of
ozone and particulate matter in the City of Kelowna and Vernon are strongly
correlated. Preliminary analysis of 15 years of 0zone monitoring data and 5 years of
particulate matter monitoring results does not indicate any “dramatic” change in the air
quality.

An assessment of vehicular road dust emission estimation methods indicated that the
preliminary 1995 emission inventory of PM-10 and PM-2.5 fractions of the road dust
in the Lower Fraser Valey could be reduced by afactor of 2.9 after adjustments to the
average vehicle weight data used originally. Comparisons of emission inventory
estimates and air quality data indicated tentatively that the revised road dust emission
estimates of PM-10 and PM-2.5 might till be high. However, a prdiminary
comparison between the PM-2.5 inventory and the chemical mass balance data from
the REVEAL study was inconclusive.

The preliminary 1995 emission inventory of road dust for the rest of the Province was
also revised, using refined silt contents for roads, vehicle weights and snow coverage.
The revised estimates for PM-10 and PM-2.5 emissions from paved and unpaved roads
increased by 67% and 94% respectively. However, additiona analysis would be
required to draw any definite conclusions on any relation between motor vehicle
activity and ambient particulates levels.
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To assist the vehicle repair industry in the Lower Fraser Valley, a diagnostic computer
software program has been devel oped using the AirCare emission inspection and
repair data. Some field testing of the computer program devel oped was undertaken by
the AirCare Program Administration.

An extensive analysis of the incidents of elevated ground level ozone concentrationsin
1988 and 1998 in the Lower Fraser Valey showed that very similar meteorological
conditions, at both synoptic and mesoscales, during the summer months in both years.
While the spatia distribution of ozone concentration in 1988 and 1998 was similar, the
average hourly ozone concentrations in 1998 were significantly higher than those
monitored in 1998. The emissions of ozone precursors, namely nitrogen oxides (NO,)
and volatile organic compounds (VOC), were found to be lessin 1998 than thosein
1988. It has been hypothesized that the observed decrease in ozone levelsin 1998
could be due to reduced emissions of precursor pollutantsin that year.

4. Summary of CAR Funded Projects

A total of 22 proposals were received during the period 1997-1999. Summaries of these
proposals are provided below in six separate categories Additional information on these
proposals, including key findings of the completed projects, is provided in Appendix 2.

4.1 Projects Approved and Completed During 1997-1999

1. 7 EBEvaluation of the Scrap-It Pilot Program”

In May 1997, the Scrap-1t Steering Committee initiated a project to have an
independent assessment of the pilot program in terms of emission reduction
benefits of scrapping old high-polluting vehicles and its cost-effectiveness. A
contract for the study was awarded to InnovaTech Energy SystemsInc., in

association with Alchemy Consultants Inc. and Constable Associates Consulting
Inc. The entire project cost of $20,000 was funded from the CAR Fund. The

project was completed in August 1997.

2. MassFlow Leakage Rate from Faulty Gas Caps— Evaporative Emissions and
Their Impact on AirCare Program Effectiveness

In November 1997, the AirCare Administration Office submitted a proposal for
testing motor vehicle fuel tank caps to determine the leakage of gasoline vapour.
The project is a part of afive-part investigation on AirCare program effectiveness
in reducing fuel loss and emissions of evaporative volatile organic compounds
from in-use vehicles. It was to be conducted at the AirCare Research Centre at a
total cost of $45,000. In September 1998, the Steering Committee approved the
request for funding the entire cost from the CAR Fund. The final report on the
project was submitted in June 1999,
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3. “Development of a Fine Particulates Modelling for the Lower Fraser Valley” -
Phasel

In February 1998, the Atmospheric Environment Services of Environment Canada,
Pacific and Y ukon Region submitted a proposal to the Steering Committee for
partial funding of a two-phase project on the development of an air quality model
for fine particulates in the Lower Fraser Valley. The goal of the project isto
incorporate a particulate matter module into one of the two existing air quality
models for ground level ozone. During the Phase | of the project an assessment of
these models would be undertaken to determine their applicability to fine
particulates moddlling.

The estimated total budget for the two-phase project was $150,000. A sum of
$50,000 was requested from the CAR Fund, as the remaining $100,000 were to be
funded equally by GVRD and Environment Canada. The Steering Committee
approved the requested funding. A contract was issued to |CF Consulting Inc. of
San Rafadl, Californiafor both phases of the project. The Phase | was completed
in mid-1998 and a report submitted later in the year. The work on the Phase I
commenced immediately afterwards.

4. " Further Development and Application of a Tool for Analysing Policies for
Reducing Greenhouse Gas Emissions in the Transportation Sector of British
Columbia”

The proposal from the Energy Research Group (ERU) of the Simon Fraser
University was received by the Steering Committee in March 1998 through BC
Environment. ERU proposed to enhance its analytical model for evaluation of a
variety of policies for reducing emissions of greenhouse gasesinB. C.’s
trangportation sector. The tota cost of the project was estimated at $30,000.
Funding of $10,000 was requested from the CAR Fund, as BC Environment and
Environment Canada had committed to fund the rest. Upon approval of the
requested funding by the Steering Committee, the enhanced model was developed
and afina report was submitted in July 31, 1999.

5. “Okanagan Airshed Management Plan — 1998 Work

In order to develop an air quality management plan for the Okanagan Airshed, in
1998 the Okanagan Air Quality Technical Steering Committee (OAQTSC)
prepared a 5-year project to gather necessary regional air quality related
information. In June 1998, the OAQT SC submitted a proposal for the 1998 work
plan to collect locd air quality and meteorology data. The total monetary budget
for the 1998 work was estimated to be $20,000, towards which funding of $9, 050
from Okanagan University College and the City of Kelowna was confirmed. A
sum of $10,950 from the CAR Fund was requested and approved by the Steering
Committee. Upon completion of the 1998 work, the OAQTSC submitted a final
report and requested only $9,150 from the CAR Fund, because of the additional
financial support received from the other partners.
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6. “ Egimation of Road Dust Emission from Vehicular Traffic on Paved and Unpaved
Roads.”

Preliminary estimates of road dust emissions in the Lower Fraser Valley and the
rest of B. C. for the year 1995 indicated that airborne road dust due to motor
vehicles could be a significant source of PM-10 and PM-2.5. Asthere were
uncertainties about the methods used to estimate the road dust emission, in June
1998 the GVRD and BC Environment proposed a two-phase study to assess the
methods used during preliminary estimates and other available methods, to
determine appropriate emission estimation methods, and to re-estimate the 1995
road dust emissionsin the Lower Fraser Valey (Phase 1) and that for the rest
Province (Phase 2). The total cost of the project was estimated at $30,000, and
$10,000 was requested from the CAR Fund. The GVRD, Environment Canada and
BC Environment contributed $11,302, $10,000 and $963 respectively. Upon
approval of the requested amount by the Steering Committee, Levelton
Engineering Ltd. was awarded the contract in July 1998. The contractor submitted
final reports for both phases of work by April 1999. Asthetota project cost came
to $23,708, the remaining $8,557 is planned to be used for sampling and andysis
of road dust samples in the near future.

7. " To Develop an Expert Diagnostic Computer Software to Assist the AirCare
Repair Industry by Recommending Efficient Repair Strategies for Failed Vehicles’

A request for CAR funding the first phase of atwo-phase work was submitted in
September 1998. The proposal was to develop an ‘intelligent computer software
system’ using AirCare datafor assisting the vehicle repair industry to repair failed
vehicles appropriately. The project would be undertaken by the Statistical
Consulting and Research Laboratory (SCARL) at the University of British
Columbia. Thetotal cost of the project was estimated to be $47,500. The Steering
Committee approved a contribution of $16,000. Other funding partners were
Environment Canada, Ontario Ministry of Energy and Environment, and the
University of B. C., Statistics Department. The final project report was submitted
in December 1999.

8. “Meteorology, Emissions and Ambient Air Quality During Two Ozone Episodesin
the Lower Fraser Valley, B. C.”

In October 1998, the Atmospheric Science Program, Department of Geography,
The University of British Columbia submitted a research proposa to the Steering
Committee for funding. The objective of the project would be to examine the
meteorology, emissions and air quality data for the Lower Fraser Valley during the
summer months in 1988 and 1998, when dissimilar ground level ozone
concentrations were observed. At the suggestion of the Steering Committee, a
revised proposal was submitted in March 1999 for atota budget of $7,700. and-an
An amount of $7,500 was subsequently approved. Regular progress reports and
the final report were submitted to the Steering Committee in 1999.
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4.2 Projects Approved and I n-Progress at the end of 1999

1. “Development of a Fine Particulates Modelling for the Lower Fraser Valley’ -
Phasell”

Following completion of the Phase | work, the initia development of the Urban
Airshed Modd -V Particulate Matter (UAM-VPM), the Phase Il task was started
immediately. The scope of the Phase |1 would be to further develop and implement
the mode to describe the fine particulates concentration and deposition in the
Lower Fraser Valley. The existing air quality monitoring and meteorologica data,
emission inventory and any other recent information would be used to test the
UAM-VPM to evauate the model performance. An amount of $50,000 towards
the total cost of $150,000 for the two-phase project was approved earlier by the
Steering Committee. The other funding partners are GVRD and Environment
Canada. The Phase Il work was continuing at the end of 1999. Some delays due to
problems with the meteorological model have occurred; however, steps are taken
to resolve those and a delivery of the UAM-VPM is expected in the summer of
2000.

2. “Sugainable Transportation Planning at Smon Fraser University: Analysis,
Design and Recommendations’

The anticipated growth of the proposed Burnaby Mountain Community
Development in the next few years may increase the use of single occupant
vehicles to commute to and from the Simon Fraser University (SFU) campus. The
subject project on planning a sustainable transportation in the campus was
proposed by a SFU student for his Master’ s thesis. The total cost was estimated to
be approximately $34,000. A partia funding from the CAR Fund was requested in
early 1999, as there were funding commitments from five other partners. The
Steering Committee gpproved $5,000 in March 1999. The work is continuing at
the end of 1999.

3. “Clean Transportation Analysis’

In June 1999, the GVRD and five other partners; awarded contract to assess “the
benefits of anumber of transportation-related initiatives in the Lower Fraser
Valey.” A primary objective of the study would be to support an impending
Provincia Government decision on the appropriate BC emission standards for
motor vehiclesfor the 2004 — 2020 period. This would include (i) assessment of
the cost-effectiveness of the proposed US Federal and California motor vehicle
emissions standards for the period 2004-2020, (ii) estimates of emission reductions
from implementation of (i), and (iii) estimates of ambient air quality
improvements and resulting health and other benefits in the Lower Fraser Vdlley.

Originally, a CAR Fund contribution of $10,000 was requested towards the total
project budget of $50,000. It was approved by the Steering Committee, as six
other partners were contributing varying amounts to make up the balance. The
principal contractors for the project are Alchemy Consulting Inc. and Levelton
Engineering Ltd., and two sub-consultants would provide specialist support.
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The scope of the project was later amended to include additional analyses, and the
original project budget was increased to $90,000. An additional $5,000 from the
CAR Fund was approved by the Seering Committee, and the balance was funded
by GVRD and two new partners. A fina report on the project is due in January
2000.

4. “Light Duty Vehicle Fine Particulate Matter Emission”

In July 1999, Environment Canada, in partnership with AirCare, submitted a
proposal to the Steering Committee for partial funding of a project on
measurement and detailed analysis of fine particulates and other emissions from
light-duty vehicles in the Lower Fraser Valley. The total budget was estimated to
be $187,000, including the cost of equipment purchase, contractor fee, chemical
analysis and some staff time. It would be co-funded by Atmospheric Environment
Services of Environment Canada and the federal Program for Energy Research &
Development. The request for CAR funding was approved in August 1999 to the
amount of $10,000 for sampling and analysis of emissions and $2,000 in gasoline
coupons to procure test vehicles. A draft report is scheduled for early 2000, and
the final report will be complete soon theresfter.

4.3 Proposals Not Approved for Funding During 1997-1999

The following proposals for funding were received and considered by the Steering
Committee in 1998 and 1999. However, as the proposals did not meet one or more
of the CAR Fund dligibility criteria, the requests for funding were not approved.

1." Okanagan Airshed Management Plan — 1999 Work”

After completion of the 1998 Work for this project, the Okanagan Air Quality
Technical Steering Committee in March 1999 requested the Steering Committee
for $14,800 from the CAR Fund towards the 1999 Work. The total budget for the
project was estimated at $27,500, and requests for funding of $12,700 were made
to other potential partners. The proposed work was not for air quality research, but
was primarily focused on promotion of Okanagan air quality issues for public
awareness. The Committee encouraged submission of arevised research proposal.

2." Monitoring Programfor Fine particulates and Visibility in the Lower Fraser
Valley”

A request of CAR Fund to the extent of $200,000, 50% of the total estimated co<t,
was made in February 1998 for equipment purchase and ongoing operation of a
program for monitoring of fine particulates and visibility in the Lower Fraser
Valley.

3." Development of a Source Emissions Mobile Monitoring Facility”

The proposal for establishing a mobile system for monitoring stationary source
emissions was received in February 1998. The total cost for the capital equipment
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purchase and ongoing program operation was estimated at $150,000 and 67% of it
was requested from the CAR Fund.

4." Enhanced Monitoring for Volatile Organic Compounds and Hazardous Air
Pollutants’

The proposal was received in February 1998 for enhancement of the capability of
the GVRD ambient monitoring systemin the Lower Fraser Valey. A 50% funding
of the total estimated budget of $80,000 was requested from the CAR Fund for the
purchase and operation of samplers and analyzers for volatile organic compounds
and hazardous air pollutants.

4.4 Proposal Not Pursued

1. * Assessment of Multi-media Impacts of Methyl Tert-Butyl Ether (MTBE)”

The growing concern over the potential environmental impacts of the methyl
tert-butyl ether (MTBE), a gasoline additive to reduce maotor vehicle emissions,
has led Environment Canada to undertake a long-term project. In August 1998,
Environment Canada submitted a preliminary proposd for the first phase of
work to prepare an inventory of MTBE discharges to the environment and to
initiate a comprehensive monitoring program. Although potential partners for
project funding were identified, no budget for this phase of work was provided.
The Steering Committee discussed the project with Environment Canada, who
advised that they planned to collect preliminary data under the Georgia Basin
Ecosystem Initiatives program.

The CPPI indicated that additional information on the MTBE and its potential

environmental impacts from other sources should be reviewed prior to any
decision on CAR funding.

2. “Leaking Fuel Tanks Test Method”

In September 1998, CPPI had enquired about the possibility of receiving any
CAR funding for developing a test method for detection of lesksin fuel tanks.
No detailed proposd for the project and its cost were available at that time. The
Steering Committee was interested, and requested CPPI to provide additional
information. As there has been no follow-up since then, it is presumed that the
project will not proceed.

45 Proposal Approved-in-Principle
“ Ethanol B. C.— UBC Wood-Ethanol (WET) Process Development”

In March 1999, the above proposa for a 5-year research and demonstration of wood
to-ethanol conversion technologies for commercialization was submitted for CAR
funding by the University of B. C.. Thetotal cost of the project is estimated to be
about $7.4 million, of which the UBC in-kind contribution would be about $3
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million. The federal and provincia governments and the private sector will be
contributing to the project. CAR funding requested is atotal of $100,000 ($20K per
year for the 5year term of the project).

This project has subsequently evolved into "Ethanol BC", an initiative of

the provincial Green Economy Secretariat. A BC Government News rel ease of
March 23, 2000 indicated that the CPPI has agreed to the above terms of
payment from the CAR Fund.

46  Proposals Received for Future Consideration

The following five proposals were received in 1999. The Steering Committee will
decide on the funding requests at the beginning of the year 2000.

1. “Synthetic Diesel Fuel Emissions Testing”

In August 1999, a proposal for partial funding from the CAR Fund was
submitted by CPPI for Phase | of atwo-phase project to measure emissions from
testing of diesel fuels derived from synthetic crude cils. The project objectives
areto compare: (i) emissions from diesel fuels derived from synthetic crude
stock with those from conventional diesel, and (ii) emissions from engines tested
by Natural Resources Canada (NRCan) and Environment Canada and those
from current and advanced technology engines. The project is sponsored by
CPPI, NRCan, Syncrude and Suncor at atotal cost of $60,000. A CAR funding
of $15,000 is requested.

2. " Assessment of the Impact of * Cold Transient’ Vehicle Operations and Driving
Pattern on GHG Emissions from In-use Personal Vehicles’

A proposal for funding a project to assess the effects of “cold transient”
operations on vehicle emissions was submitted in March 1999 by Instrumenta
Solutions of Woodlawn, Ontario, in association with AirCare Research Centre.
In November 1999, the project scope was expanded to include assessment of the
impacts of driving behaviour of motoristsin the Lower Fraser Valley on
emissions. As Environment Canada would contribute $30,000 of the total budget
of $47,000, an amount of $17,000 has been requested from the CAR Fund.

3. “Georgia Basin Impacts and Adaptation to Greenhouse Gases. Biological
Indicators and a Comprehensive Air Quality Profile’

The proposd is from a consultant for her Master’s thesis at Roya Roads
University. A partial funding of the estimated total project cost of about $81,000
is requested.

4. *“Mitigating Climate Change Through Rideshare”
Commuter Connections submitted a proposal for partial funding of a 3-year

project on establishment of rideshare programs at 22 post-secondary institutions
across the country, including 3 campuses in the Lower Mainland of B. C. A
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request for a part of the funding shortfall of $75,000 has been requested from the
CAR Fund.

Future Outlook of CAR Fund

Under the Scrap-It program nearly 1,350 old vehicles have been scrapped during the period
March 1996 to December 1999, and the CPPI contribution to the program till September
1999 has been about $439,000. The present resource alows scrapping of about 500 vehicles
per year. Although the number of scrapped vehiclesis relatively low, compared to the totd
number of vehicles used in the region, the cumulative effect of retirement of high-polluting
old vehicles over the years has resulted in emission reduction in the Lower Fraser Valley.
The participation in the Scrap-It program appears to depend on the types of incentives
available to the owners of old vehicles. Adequate funding for attractive incentives to vehicle
owners participation isthe key to the success of the Scrap-It program.

Since August 1997 till the end of 1999 nearly $170,000 from the CAR Fund has been
contributed towards a number of research projects. The projects funded to date included basic
and applied research. Theseincluded analysis of air quality, emissions and meteorological
data, air quality model development, enhancement of emission estimation method, computer
model development for greenhouse gas emission assessment, and projects to improve
AirCare testing and vehicle repair diagnosis. The study proponents ranged from academic
and students to industry and government agencies.

Continued financial support from the CAR Fund for research on air quality issues related to
transportation and fuels will lead to improved understanding of the science, and development
or enhancement of models and tools for data gathering and analysis. These are necessary
prerequisites for formulation of appropriate air quality management strategies and policies.

Appendices

1

2.

Clean Air Research Fund Agreement

Summary of Research Projects and Proposals
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GPPI FUNDING

Maximum Contribution
. The total CPPI contribution commitment for the Glean Air Fund is $2.5 millicn.

ributi
. Contributions by CPPI are a maximum of $500,000 per year over the
Agreement period.

. CPPI funds that are committed or contributed in any year, but are not expended
in that year, will be carried forward for use in future years of the Agreement. If,
at the end of the period of the Agreement, any of the total CPP1 contribution
commitment is not expended, the Parties to this Agreement will seek to agree
on a plan to permit these unexpended funds to be used in support of clean air
projects which are approved by the Clean Air Fund Steering Committee.

. Unless otherwise agreed by the Parties, one-half of CPP!'s total contribution
committment shall be allocated to support the vehicle scrappage program.
$250,000 will have been expended over the 1996 and 1997 period, and
$250,000 in each of the subsequent four years shall be dedicated in support of
this program. CPPI will fund the vehicle scrappage pragram atarate of upto
$250 per vehicle scrapped.

. Unless otherwise agreed by the Parties, one-half of CPPI's total contribution
commitment shall be allocated to suppor! clean air research on air quality issues
related to motor vehicles. $250,000 per year in each of the five years from 1997
to 2001 shall be dedicated in support of this program.

. The Clear Air Fund Steering Committee may in any year re-allocate some or all

of the funds from the clean air research program to the vehicle scrappage
program, and vice-versa.

+  Projects which lead to more efficient or responsible use of motor fueis can also
pe funded under the clean air research portion of the Clean Air Fund provided
that the GPP! funds make up a maximum of 1/3 the total project funding.

NEW AGREEMENT

. This Agreement replaces the agreement made between CPPl and MELP on

November 17, 1995 and documented in the December 19, 1995 letter from
CPPI o MELP.

{page 3 of 4 clean air fund agreement 18/12/97}
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PERIOD OF THE AGREEMENT

. This Agreement shall be in effect for the period to December 31, 2001.

AMENDMENTS TO THE AGREEMENT

. Amendments to this Clean Air Fund Agreement that are supported by ail Parties
10 the Agreement may be made and implemented at any time.

. Individual Parties to this Agreement may amend their participation in and
commitments made under this Glean Air Fund Agreement provided that a
minimum of 80 days advance notice is given in writing ta the other Parties, and
that the amendment(s) shall not come into effect prior to the end of the year in
which such notice is served. In the event that any such amendment has the
effect of reducing the total contribution commitment of a Party to the Clean Air
Fund, then funding commiited and unspent prior to the effective date of the
amendment shall remain with the Clean Air Fund.

{page 4 of 4 clean air fund agreement 18/12/97}
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December 19, 1995

Dr. Tom Gunton, Deputy Minister
8.C. Environment, Lands & Parks
4th Floor, 810 Blanshard Street
Victoria, B.C.

vayv 1X4

Dear Dr. Gunton:

Re: Vehicle Scrappage & Clean Air Research Programs
in the Lower Fraser Valley (LFV)

On November 17, 1995, the B.C. Ministry of Environment, Lands & Parks (B.C. MELP) and

» the Canadian Petroleum Products Institute (CPPY) reached an understanding on an overall
package of initiatives relative to a goal of cleaner air. One of the components of this
package was the CPPl's participation in vehicle scrappage and clean air research programs
for the LFV.

Civen that all other elements of the agreement are implemented by B.C. MELP, then the
industry is prepared to contribute funds through the CPP! towards the vehicle scrappage and
clean air research programs for the LFV with the following understandings:

e  $250 per vehicle scrapped to a maximum of 1,000 vehicles per year.

e  250K$ per year maximum for clean air research fund.

L] Five year term.

e Funding commences in 19%6.

&  B.C. MELP reserves the right to switch some or all of the clean air research funds to
vehicle scrappage.

e  Funds in the vehicle scrappage program cannot be switched by B.C. MELP to clean
air research programs.

e  Vehicle Scrappage
_ The CPPI reserves the right to divert funds allocated to the scrappage program if

other emission reduction measures for the LFV are deemed higher priority by the
GVRD or the B.C. Government through legislation or other means.

Rejuesatlrg e Fapresentant [nduslrie
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Dr. T. Gunton

Re: Vehicle Scrappage...
December 19, 1995
Page 2

- ouLLL waALA

Huiusvio

. The CPP} will provide a participant for a sub-committee to develop details of a

scrappage program.

. The CPPI expecis that all gasoline retai lers in the LFV should contribute their fair
share of funds to the scrappage programs, and will recommend a basis for this 1o

happen.

e Clean Alr Research

- The CPPI agrees to contribute funds as noted above for selected business/product

planning research approved by the CPPIL

. The CPP! will provide a participant for the fund criteria sub-commitiee.

- The CPPI expects that all gasoline retailers in the LFV should contribute their fair
share of funds to the clean air research fund and will recommend a basis for this

to happen.

e On each anniversary of the agreement, the CPPI reserves the right to cancel its
participation and funding to the vehicle scrappage and/or clean air research programs
provided 90 days advance notice is given. Cancellation hy the CPPI will occur if its

member companies advise that additiona! environmental

requirements, implemented

by either B.C. MELP or the GVRD, place an unreasonable burden on the industry.

e  On each anniversary of the agreement, B.C. MELP reserves the right to cancel their
participation in the vehicle scrappage or clean air research programs provided 90 days

advance notice is given.
Yours truly,

CPPI - Western Division

/( G.G.)éers, VicelPresident

Western Division

GGM:cfk
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2(i)

Summary of Research Projects and Proposals

Projects Completed During 1997-1999

The following projects were approved and completed during the period 1997 to 1999.

1

“ Evaluation of the Scrap-It Pilot Program’

In May 1997, the Scrap-It Steering Committee initiated a project to havean
independent assessment of the pilot program which was started in April 1996. The

assessment would include determination of emission reduction benefits of common air
pollutants (hydrocarbons, nitrogen oxides and carbon monoxide) and greenhouse gas
(carbon dioxide), the cost-effectiveness of the program in terms of cost per tonne of
emission reduced through scrapping old high-polluting vehicles. These determinations
should take into account the incentive options of the purchase of new vehicles and
transit passes sdlected by the vehicle owners. A contract worth $20,000 was awarded
to InnovaTech Energy Systems Inc., in association with Alchemy Consultants Inc. and
Constable Associates Consulting Inc., for the study. The project was completed in
August 1997, and it was formally presented to the project sponsor.

The major conclusions from the pilot program evaluation are: (i) it has been successful
in removing older high-polluting vehicles from the fleet; (ii) the transit pass was the
most popular incentive among the vehicle owners; (iii) the estimated reductionsin
emissions of hydrocarbons (HC), nitrogen oxides (NO,) and carbon monoxide (CO),
and the greenhouse gas carbon dioxide (CO,) resulting from scrapping of old vehicles
werefound to be similar for all three incentives, but the use of transit pass resulted in
somewhat more reductions; (iv) the program was found to be cost-effective in terms of
$ spent in the program per tonne of contaminant reduced. The cost-effectivenesswas
estimated to be $2,177 per tonne of smog-producing pollutants (HC+NO,+CO/7), and
$130 per tonne of CO;; and (v) other benefits accrued from the program included
reduced emissions of fine particles and hazardous air pollutants, reduced leakages of
fuel and lubricant, and removal of mechanically deficient vehicles.

" Mass Flow Leakage Rate from Faulty Gas Caps— Evaporative Emissions and Their
Impact on AirCare Program Effectiveness’

In November 1997, a proposa was received from AirCare Adminigtration Office for
an investigation into the leakage of gasoline vapour through faulty fue tank capsin
light-duty vehicles. Thisis the second part of a proposed five-part study on
determination of the AirCare program effectiveness in reducing fuel loss and
emissions of evaporative volatile organic compounds and greenhouse gases from in-
use vehicles. The first part of the study, funded by Environment Canada, was
completed in 1997 to establish the frequency distribution of leakage rates from faulty

gas caps.

The proposed project would enable development of a model for estimating gasoline
vapour leakage rate through fuel tank caps under different pressure conditions. It was
to be conducted at the AirCare Research Centre by AirCare Administration staff at a
total cost of $45,000. The funding was approved by the CAR Fund Steering
Committee in September 1998, subject to provision of additiona information on the
anticipated schedule and cost of subsequent phases of the whole study.
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The fina report on the project was submitted to the Steering Committee in June 1999.
The major findings were that about 8.5 to 10% of dl gas caps failed the pressure test
using the Stant Tester, as opposed to the simple visua failure rate of less than 1%.
However, even the gas caps passing the Stant Pressure Test, showed some |eakage
under pressure. Test results using Waekon adaptors indicated that the Stant adaptors
appeared to be faulty. It was also found that not al new replacement gas caps were
leak-proof. A preliminary analysis of the AirCare emission inspection data for the
vehicles tested for gas caps showed that vehicles failing gas caps test appeared to have
worse tail pipe emissions than those vehicles which passed the gas cap pressure test.

3. “Development of a Fine Particulates Modelling for the Lower Fraser Valley”- Phase|

The Atmospheric Environment Services of Environment Canada, Pacific and Y ukon
Region submitted a proposal to the Steering Committee in February 1998 for partial
funding of a two-phase project on the development of an air quality modd for fine
particulates in the Lower Fraser Valley. The primary goal of the project isto
incorporate a particulate matter module into an existing model for ground level ozone
for an integrated assessment of multi-pollutant effects on the air quaity. The Phase | of
the project would involve assessment of the two existing air quaity models for ground
level ozone in the LFV, determination of their applicability to the issue of fine
particulates and the adequacy of the existing model input data.

The total budget for the project was estimated to be $150,000, which was proposed to
be funded equally by GVRD, Environment Canada and CAR Fund. Asthe other
partners had committed funding, the Steering Committee approved its share of
$50,000. A contract was awarded to ICF Consulting Inc. of San Rafael, Cdlifornia.

The final report on the Phase | of the project was submitted in September 1998 and it
was presented at aworkshop. Assessment of two existing models for ground level

ozone and meteorological, air quality and emissions data were made. The existing
Urban Airshed Modd - Variable Grid (UAM-V) for ground level 0zone has been
sdlected, and a modified model UAM-VPM would be devel oped to incorporate
information necessary for assessment of particulate matter levels. The work on the
Phase |1 of the project is continuing in 1999.

4. " Further Development and Application of a Tool for Analyzing Policies for Reducing
Greenhouse Gas Emissions in the Trangportation Sector of British Columbia”

The Energy Research Group of the Simon Fraser University submitted a proposal to
BC Environment for enhancement of its analytical model for evaluation of a variety of
policies for reducing emissions of greenhouse gasesin B. C.’ s transportation sector. In
March 1998, BC Environment forwarded the proposal to CAR Fund Steering
Committee with a request for funding of one-third of the total project budget of
$30,000, with the remaining twao-thirds being equally funded by BC Environment and
Environment Canada. Subsequently, all three partners agreed to fund the project
equally, as originaly proposed. The project was completed in January 1999, and an
enhanced model and afinal report were ready by July 31, 1999.

Appendix 2: CAR Fund Status Report —1997-1999 2 July 2000



A transportation model for B. C. was developed within the Canadian Integrated
Modelling System, based on the National Energy Modeling System of the U. S.
government. Several measures affecting personal and freight transportation were
evaluated in terms of their annual carbon dioxide emission reduction potential for the

period 1995-2015. The average annual cost-effectiveness of carbon dioxide emission
reduction measures for persona transportation was also determined.

5. “ Okanagan Airshed Management Plan— 1998 Work”

In order to develop an air quality management plan for the Okanagan Airshed, the
Okanagan Air Quality Technical Steering Committee (OAQTSC) in 1998 prepared a
5-year project to gather necessary air quality related information. This multiyear
project aso included development and implementation of a public education program
and sponsoring of avoluntary motor vehicle emission testing clinic. The CAR Fund
Steering Committee approved the requested amount of $10,950, as a part of the
monetary budget of $20,000, for the work in 1998, and agreed to support up to one-
third of the total monetary budget for 1999. In making the decision the Steering
Committee did not consider any in-kind contributions by partners and volunteers. The
other funding partners for the 1998 work were the City of Kelowna and Okanagan
University College.

The OAQTSC required only $9,150 from the CAR Fund after completion of the 1998
work, because of the financia support from other partners. The projects completed in

1998 included an analysis of ambient ozone and particul ate matter concentrations, and
that of meteorological data on mesoscale wind flows in the Central Okanagan.

The assessment of monitoring data indicates that the generation and dispersion of
0zone seem to be fairly even throughout the City of Kelowna. The ozone levelsin the
central " bowlI” of the Central Okanagan are generally higher than those in the northern
and southern parts of the region. The concentration of particulate matter in the region

appearsto be evenly distributed with little difference between the urban and suburban
monitoring sites. The monthly average values of ozone and particulate matter in the
City of Kelownaand Vernon are strongly correlated. Prdiminary anaysis of
monitoring data for ozone (15 years) and particulate matter (5 years) does not indicate
any “dramatic” change in the air qudlity.

6. “ Estimation of Road Dust Emission from Vehicular Traffic on Paved and Unpaved
Roads.”

Preliminary estimates of road dust emissions in the Lower Fraser Valley and the rest of
the Province for the year 1995 indicated that airborne road dust due to motor vehicles
could be a significant source of PM-10 and PM-2.5. These emissions were estimated
using the method developed by the US Environmental Protection Agency (EPA). The
EPA recommends that the resuspended road dust emission should be estimated by
using silt loadings data that are representative of the local roadways.

Recognizing that an accurate emission estimate of road dust is considered essentia for
development of effective control measures for PM-10 and PM-2.5, the GVRD and BC
Environment proposed a two-phase study in June 1998. The scope of the project
included areview of the road dust emission estimation methods currently being used
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by the US state and local regulatory agencies, who have modified the EPA estimation
method based on the silt content of the local roadways and any other information. On
the basis of the above review and that of available PM-10 and PM-2.5 monitoring data,
the road dust emission estimates for the Lower Fraser Valley would be revised under
Phase 1. The Phase 2 would deal with that for the rest of the Province and some
sampling of road silt contents. The GVRD requested one-third of the total funding of
$30,000 for the entire work from the CAR Fund, with the other two-thirds equally split
between GVRD and Environment Canada. The CAR Fund Steering Committee
approved the requested amount of $10,000. The GVRD contributed an additional
$1,302 and BC Environment provided $963 towards contingency and any follow-up
work.

Levelton Engineering Ltd. was awarded the contract in July 1998, and the entire
project was completed by April 1999. The study concluded that the preliminary
estimates of PM-10 and PM-2.5 fractions of road dust emission in the L ower Fraser
Vdley could be reduced significantly, by afactor of 2.9, after adjustments of the
average vehicle weight data used originally. Comparisons of emission inventory
estimates and air quality data indicate tentatively that the revised road dust estimates of
PM-10 and PM-2.5 may till be too high. However, apreliminary comparison between
the PM-2.5 inventory and the chemical mass balance data from the REVEAL study
was inconclusive.

As regards the Phase 2 results, the original estimates of road dust emission for the rest
of the Province were revised, using refined silt contents for roads, vehicle weights and
snow coverage. The revised emission estimates for PM-10 and PM-2.5 for paved and
unpaved roads were increased by 67% and 94% respectively. However, additiona
analysis would be required to draw any definite conclusions on any relation between
motor vehicle activity and ambient particulates levels.

As the tota cost of the project was $23,708, the sum of $8,557 remaining in the budget
has been earmarked for loca road dust sampling and anaysis.

7. " To Develop an Expert Diagnostic Computer Software to Assist the AirCare Repair
Industry by Recommending Efficient Repair Srategies for Failed Vehicles’

The AirCare Administration Office submitted a proposal in September 1998 requesting
funding for the first phase of atwo-phase work that would develop an ‘intelligent
computer system’ to assist the vehicle repair industry in improved repair of failed
vehicles. As many failed vehicles are not fully repaired because of the existing repair
cost waiver limit, the new system is anticipated to lead to better repairs of vehicles
than those currently achieved with the available money. The task would be carried out
by the Statistical Consulting and Research Laboratory (SCARL) at the University of
British Columbia with appropriate support from the AirCare Administration Office's
technical staff.

Thetota cost of the project was estimated to be $47,500. The CAR Fund Steering
Committee approved a contribution of $16,000, while the rest was provided by

Environment Canada, Ontario Ministry of Energy and Environment, and the
University of B. C., Statistics Department.
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The final report was submitted in December 1999. The AirCare Program
Administration did some field testing of the diagnostic and repair computer program
developed However, the AirCare Program Administration has now discontinued
testing and is no longer involved in the project, athough it is ill being continued at
the UBC.

“ Meteorology, Emissions and Ambient Air Quality During Two Ozone Episodesin the
Lower Fraser Valley, B. C.”

A research proposal was submitted to the CAR Fund Steering Committee in October
1998 by Atmospheric Science Programme, Department of Geography, The University
of British Columbia. The objective of the project was to examine the meteorol ogy,
emissions and air quality data for the LFV during the summersin 1988 and 1998.
While the meteorological conditions during these two summers were similar, there was
an ozone episode in 1988, but nonein 1998. At the suggestion of the Steering
Committee members, a revised proposa was submitted in March 1999 for a budget of
$7,700. The project was approved in-principle.

The comparison of data during the summer months of 1988 and 1998 showed very
similar meteorological conditions at both synoptic and mesoscales. The anaysis of air
quality data indicated a similar spatia distribution of ozone concentration in 1988 and
1998, and the distribution pattern wastypicd of that observed in the Lower Fraser
Valley. However, the mgjor difference noted was that while in 1988 the 1-hour ozone
concentration reached 212 ppb, in 1998 the hourly average ozone level never exceeded
the national Maximum Acceptable Objective of 80 ppb. The review of emission
invertory data showed that emissions of ozone precursors, namely nitrogen oxides
(NO,) and valatile organic compounds (VOC) were 18% and 14% less respectively in
1998 than those in 1988, and the NO/VOC ratio was also 10% lower in 1998 than in
1988. It has been hypothesized that the observed decrease in ozone levelsin 1998
could be due to reduced emissions of precursor pollutants in that year.

2(ii)  Projects Approved and In-progressat the end of 1999

1

“ Development of a Fine Particulates Modelling for the Lower Fraser Valley” -Phase 1

The Atmospheric Environment Services of Environment Canada, Pacific and Y ukon
Region submitted a proposal to the Steering Committee in February 1998 for partial
funding of a two-phase project on the development of an air quality model for fine
particulates in the Lower Fraser Valley. The primary goal of the project isto
incorporate a particulate matter module to an existing ground level ozone model for an
integrated assessment of multi-pollutant effects on the air quality. The Phase | of the
project involved assessment of the two existing air quality models for ground level
ozone in the LFV, and determination of their applicability to the issue of fine
particulates and the adequacy of the existing data. The objective of the Phase I would
be to develop and implement the selected model to describe the fine particulates
concentration and deposition.

The total budget for the project was estimated to be $150,000, which was to be shared
equally among GVRD, Environment Canada and CAR Fund. The project was
subsequently approved by the Steering Committee for an amount of $50,000. The
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contributions from GVRD was used for the Phase | work, and the remaining budget
would go towards the Phase I1.

As mentioned previoudly, under Phase | of the project the existing Urban Airshed
Mode-Variable Grid (UAM-V) for ground level ozone was selected for modification
and application to fine particulate matter. The Phase Il work would involve testing of
the modified model UAM-VPM. The air quality, meteorological and emission
inventory data collected during Pacific ' 93 field program, and any other recent
information would be used to evaluate the UAM-VPM modd performance. Interim
progress reports on Phase || were submitted in January and June 1999, and a workshop
was held in March 1999.

The work is continuing with some delays due to problems with the meteorological
model. However, steps have been taken to resolve those and a delivery of the PM
module is expected in the summer of 2000.

2. “ Qustainable Transportation Planning at Smon Fraser University: Analysis, Design
and Recommendations’

In view of the anticipated growth in the next few years in the proposed Burnaby
Mountain Community Development, it appears that commuting to and from the Simon
Fraser University campus will be primarily by single occupant vehicles. The project
was proposed by Robert MacDonald, a student at the Simon Fraser University, asthe
topic for his Master’ s thesis. In February 1999, arequest for partial funding of an
amount between $15,000 and $20,000 was submitted to the Steering Committee. The
total cost of the project was estimatedto be approximately $34,000. Subsequently, the
proponent received commitments from the following six other funding partners: (i)
Trangport Canada - $5,000, (ii) BC Ministry of Municipal Affairs - $6,000, (iii) Simon
Fraser University - $5,000, (iv) Transport Association of Canada - $4,000, (v) Burnaby
Mountain Community Corp., and (vi) BC Hydro - $1,000. In view of these
commitments, the CAR Fund Steering Committee approved $5,000 in March 1999
with a condition that 60% of this amount would be paid in advance and the remaining
40% after the delivery of the final product. The balance of the total budget is to be
made up by Mr. MacDonald from his teaching assistantship.

The project was started in January 1999 with funding from the Simon Fraser
University. Anadvanced payment of $3,000 from the CAR Fund was made in May
1999. An interim progress report was submitted in August 1999. Robert MacDonald is
scheduled to defend his thesis and make a public presentation in February 2000.

3. “ Clean Transportation Analyss’

The project was awarded by the GVRD in June 1999 in cooperation with severa other
partners to assess both direct and indirect air quality benefits of several recent
initiatives related to transportation in the Lower Fraser Valley. Primary objective of
the study would be to assess the cost-effectiveness of the US Environmental Protection
Agency’s Tier 2 and Cdlifornia Low Emission Vehicle || emission standards for motor
vehiclesin order to support the impending Provincial Government decision on the
appropriate BC emission standards for motor vehicles for the 2004 — 2020 period. The
scope of the study included customization of the MOBILE 5B-Tier 2 evaporative
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2(iii)

emission model to Canadian conditions, analysis of the impacts of the heavy-duty
vehicle smoke testing program (ACORP), and additional evaluation of the cost-
effectiveness anaysis.

The original study budget of $50,000 was later increased to $90,000 to commensurate
with the amended scope of the project. The Steering Committee had approved the
original request for $10,000 from the CAR Fund, and subsequently increased it to
$15,000 due to expanded scope of the project. Altogether eight funding partners
contributed to the project as follows: (i) GVRD - $20,000, (ii) BC Environment -
$10,000, (iii) Environment Canada - $10,000, (iv) CAR Fund - $15,000, (v) Canadian
Vehicle Manufacturers' Association - $10,000, (vi) Association of International
Automobile Manufacturers of Canada - $10,000, (vii) Trandink - $10,000, and (viii)
Fraser Valley Regional District - $5,000.

The project was still in progress at the end of 1999, and a payment of $10,000 from the
CAR Fund was made in December 1999. The fina report on the project is scheduled
for January 2000.

“Light Duty Vehicle Fine Particulate Matter Emission”

In July 1999, Environment Canada proposed a project on measurement and detailed
analysis of fine particulates and other emissions from light-duty vehiclesin the Lower
Fraser Valley in partnership with AirCare. The project would be conducted during
September-October1999, and it would be co-funded by Environment Canada's
Program for Energy Research & Development (PERD). Thetotal budget for the
project has been estimated to be $187,000; however it includes the cost for equipment
purchase, contractor fees and some Environment Canada staff time. The CAR funding
for the project was approved in August 1999 to the amount of $10,000 for sampling
and analysis of emissions and $2,000 in gasoline coupons to procure test vehicles.
Other cashcontributions of $100,000 and $65,000 were received from PERD and
Atmospheric Environment Services, Pacific and Y ukon Region respectively.

The sampling and analysis of vehicle emissions were donein 1999 as scheduled, and
the data were being analyzed. A draft report is scheduled for the end of May 2000, and
the final report shortly theresfter.

Proposals Received and Not Approved for Funding During1997-1999

The following proposals for funding were received and considered by the Steering
Committeein 1998 and 1999. However, as the proposals did not meet one or more of the
CAR Fund dligibility criteria, the requests for funding were not approved.

1

“ Okanagan Airshed Management Plan— 1999 Work”

After completion of the 1998 Work for this project, the Okanagan Air Quality
Technical Steering Committee in March 1999 requested the Steering Committee a
funding of $14,800 from the CAR Fund for the 1999 Work. The total monetary
budget for the 1999 work was estimated to be $27,500 for the project, and requests for
funding of $12,700 were made to other potentia partners. However, the requested
funding was primarily for promotion of public awareness about Okanagan air quality
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issues. The Committee encouraged the proponent to resubmit the proposal for funding
of the air quality research component of the project.

2. “Monitoring Programfor Fine particulates and Visihility in the Lower Fraser Valley”

A request of CAR Fund to the extent of $200,000, 50% of the total estimated cost, was
made in February 1998 for equipment purchase and ongoing operation of a program
for monitoring of fine particulates and visihility in the Lower Fraser Valley.

3. “ Development of a Source Emissions Mobile Monitoring Facility”

The proposal for establishing a mobile system for monitoring stationary source
emissions was received in February 1998. The total cost for the capital equipment
purchase and ongoing program operation was estimated at $150,000 and 67% of it was
requested from the CAR Fund.

4. “ Enhanced Monitoring for Volatile Organic Compounds and Hazardous Air
Pollutants’

The proposal was received in February 1998 for enhancement of the capability of the
GVRD ambient monitoring system in the Lower Fraser Vdley. A 50% funding of the
estimated total budget of $80,000 was requested from the CAR Fund for the purchase
and operation of samplers and anayzers for volatile organic compounds and hazardous
air pollutants.

2(iv) Project Approved-in-Principle
“ Ethanol B. C.—UBC Wood-Ethanol (WET) Process Development”

In March 1999, the above proposal for a 5-year research and demongtration of wood-to-
ethanol conversion technologies for commerciaization was submitted for CAR funding by
the University of B. C.. The total cost of the project is estimated to be about $7.4 million, of
which the UBC in-kind contribution would be about $3 million. The federal and provincia
governments and the private sector will be contributing to the project. CAR funding
requested is atotal of $100,000 ($20K per year for the 5-year term of the project).

This project has subsequently evolved into "Ethanol BC", an initiative of
the provinci al Green Economy Secretariat. A BC Government News release of

March 23, 2000 indicated that the CPPI hadagreed to the above terms of
payment from the CAR Fund.

2(v)  Proposal not Pursued During 1997-1999
1. " Assessment of Multi-media Impacts of Methyl Tert-Butyl Ether (MTBE)”

The growing concern over the potential environmental impacts of the methy! tert-butyl
ether (MTBE), a gasoline additive to reduce motor vehicle emissions, hasled
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Environment Canada to undertake along-term project. In August 1998, Environment
Canada submitted a preliminary proposal for the first phase of work to prepare an
inventory of MTBE discharges to the environment and to initiate a comprehensive
monitoring program. Although potentia partners for project funding were identified,
no budget for this phase of work was provided. The Steering Committee discussed the
project with Environment Canada, who indicated that they planned to collect
preliminary data under the Georgia Basin Ecosystem Initiatives program.

The CPPI indicated that additional information on the MTBE and its potentia
environmental impacts from other sources should be reviewed prior to any decision on
CAR funding.

“Leaking Fuel Tanks Test Method”

In September 1998, CPPI had enquired about the possibility of receiving any CAR
funding for developing atest method for detection of leaksin fuel tanks. No detailed
proposal for the project and its cost were available at that time. The Steering
Committee was interested, and requested CPPI to provide additiona information. As
there has been no follow-up since then, it is presumed that the project will not proceed.

2(vi) Proposal Recelved for Future Consideration

1

“ Synthetic Diesdl Fuel Emissions Testing”

In August 1999, an application for partia funding from CAR Fund was submitted by
CPPI for Phase 1 of atwo-phaseproject to gather emissions data from testing of diesel
fuels derived from synthetic crude oils. Under a contract of approximately $60,000
(Cdn), Southwest Research Institute, San Antonio, Texas would conduct the tests.
Three types of fuels would be tested in a prototype engine equipped with exhaust gas
recirculation that was used earlier for the US Environmental Protection Agency’s
emission testing program. The project objectives are to compare: (i) emissions from
diesd fuels derived from synthetic crude stock with those from conventiona diesd,
and (ii) emissions from engines tested by Natural Resources Canada (NRCan) and
Environment Canada and those from current and advanced design engines.

The project is sponsored jointly by CPPI, NRCan, Syncrude and Suncor. NRCan had
agreed to provide half of the project cost, and the remaining half will be shared by
CPPI, CAR Fund, Syncrude and Suncor. A CAR funding of $15,000 was requested for
the Phase 1, and it was approved by the Steering Committee in October 1999. The
draft report is expected in early 2000.

“ Assessment of the Impact of ‘ Cold Transient’ Vehicle Operations and Driving
Pattern on GHG Emissions from In-use Personal Vehicles’

A proposal for funding of the above project was submitted in March 1999 by
Instrumental Solutions of Woodlawn, Ontario. The project was designed to determine
the effectsof “cold transent” operations on the motor vehicle exhaust emissions
Subsequently, the impects of driving behaviour on emissions were included in the
scope of the project by AirCare, the sub-contractor for the project, in November 1999.
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The CARF Steering Committee approved a funding of $17,000 towards the total
project cost of $47,000, as Environment Canada would be contributing the remainder.
The work on the project is scheduled to begin in January 2000.

3. “ Georgia Basin Impacts and Adaptation to Greenhouse Gases. Biological Indicators
and a Comprehensive Air Quality Profile”

The above proposa was received by the CAR Fund Steering Committee in May 1999
request a partial funding of a project for the proponent’s Master’' s thesis at the Royal
Roads University. The total cost of the project is estimated to be about $81,000, and
several other potential funding partners have been identified. The primary objective of
the study would be to compile information and electronic maps on biological
indication methods of air pollution and impacts on health and environment in the
Georgia Basin.

4.  “Mitigating Climate Change Through Rideshare”

In June 1999 Commuter Connections submitted a proposal for partial funding of a 3-
year project. The total budget is estimated to be $181,000. According to the proponent,
the federal government is willing to provide up to 75% of the total cost and other
potential partners are being approached for the remainder. The proposal is for
establishing rideshare programs at 22 post-secondary institutions across the country,
including 3 campuses in the Lower Mainland of British Columbia.
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